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The DSCR1 (Adapt 78) is o form 1 protein calcipressin 1 
inhibits calcineunn and protects against acute 
calcium-mediated stress damage, including transient 
oxidative stress 

Ermak, Gennady; Harris, Cathryn D.; Davies, Kelvin J. 
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Ethel Percy Andrus Gerontol. Cent., Div. Mol . 
Computational Biol., Univ. South. California, 



LANGUAGE : Engl l sh 

AB Although DSCR1 (Adapts) has beer, assoc 



contradictory findings ha^een tested. In fact, DSCR1 (A^Dt78) has not 
yet been proved to provid^Brotect ion against acute oxidat^B stress or 
calcium stress. We have addressed this question using cross -adaptation to 
H202 and the calcium ionophore A23187, stable DSCR1 (Adapt78) transfection 
and over-expression in hamster HA-1 cells, ' tet-off' regulated DISR1 
(Adapt78) isoform transgene expression in human PC-12 cells, and DSCR1 
(Adapt78) antisense oligonucleotides to test the ability of the DSCR1 
(Adapt78) protein product calcipressin 1 (a calcineurin inhibitor) to 
protect against oxidative stress and calcium stress. Under all 
conditions, resistance to oxidative stress and calcium stress increased as 
a function of DSCR1 {Adapt78 ) /calcipressin 1 expression and decreased as 
gene/protein expression diminished. We conclude that cells may 
transiently use increased expression of the DSCR1 (Adapt78) gene product 
calcipressin 1 to provide short-term protection against acute oxidative 
stress and other calcium-mediated stresses whereas chronic overexpression 
may be assocd. with Alzheimer disease progression. 
REFERENCE COUNT: 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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conserved calcineurin binding protein, 
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PUBLISHER: Oxford University Press 
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AB Calcineurin is the conserved target of the immunosuppressants cyclosporin 
A and FK506. Using the yeast two-hybrid system, we identified a novel 
calcineurin binding protein, CBP1, from the pathogenic fungus Cryptococcus 
neoformans. We show that CBP1 binds to calcineurin in vitro and in vivo, 
and FKBP12-FK506 inhibits CBP1 binding to calcineurin. Cryptococcus 
neoformans cbpl mutant strains exhibit modest defects in growth under 
stress conditions and virulence, similar to but less severe than the 
phenotypes of calcineurin mutants. Saccharomyces cerevisiae mutants 
lacking the CBP1 homolog RCN1 are, like calcineurin mutants, sensitive to 
lithium cation stress. CBP1 shares a central peptide sequence motif, 
SPPxSPP, with related proteins in S . cerevisiae , Schizosaccharomyces pombe , 
Drosophila melanogaster , Caenorhabditis elegans and humans, and peptides 
contg. this motif altered calcineurin activity in vitro. Interestingly, 
the human CBP1 homolog DSCR1 is encoded by the Down's syndrome candidate 
region interval on chromosome 21, is highly expressed in the heart and 

central nervous system, and may play a role in calcineurin f unctions in 
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AB Although DSCR1 


(Adapt78) has been associated with successful adaptation to 


oxidative stress and calcium stress and with devastating diseases such as 


Alzheimer's and Down syndrome, no rationale for these apparently 


contradictory 


findings has been tested. In fact, DSCR1 (Adapt78) has not 


yet been proved to provide protection against acute oxidative stress or 


calcium stress 


. We have addressed this question using cross -adaptation to 


H202 and the calcium ionophore A23187, stable DSCR1 (Adapt78) transfection 


and overexpression in hamster HA-1 cells, ' tet-off ■ regulated DSCR1 


(Adapt78) isoform 1 transgene expression in human PC-12 cells, and DSCR1 


(Adapt78) antisense oligonucleotides to test the ability of the DSCR1 


(Adapt78) protein product * * *calcipressin** * 1 (a calcineurin 


inhibitor) to 


protect against oxidative stress and calcium stress. Under 


all conditions 


, resistance to oxidative stress and calcium stress 


increased as a 


function of DSCR1 (Adapt78)/ * * *calcipressin* * * 1 


expression and 


decreased as gene/protein expression diminished. We 


conclude that 


cells may transiently use increased expression of the DSCR1 


(Adapt78) gene 


product ***calcipressin*** 1 to provide short-term 


protection against acute oxidative stress and other calcium-mediated 


stresses, whereas chronic overexpression may be associated with Alzheimer 


disease progression. 
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AB Calcineurin is the conserved target of the immunosuppressants cyclosporin 
A and FK506. Using the yeast two-hybrid system, we identified a novel 
calcineurin binding protein, CBP1, from the pathogenic fungus Cryptococcus 
neoformans. We show that CBP1 binds to calcineurin in vitro and in vivo, 
and FKBP12-FK506 inhibits CBP1 binding to calcineurin. Cryptococcus 
neoformans cbpl mutant strains exhibit modest defects in growth under 
stress conditions and virulence, similar to but less severe than the 
phenotypes of calcineurin mutants. Saccharomyces cerevisiae mutants 
lacking the CBP1 homolog RCN1 are, like calcineurin mutants, sensitive to 
lithium cation stress. CBP1 shares a central peptide sequence motif, 
SPPxSPP, with related proteins in S . CEREVISIAE : , Schizosaccharomyces 
pombe, Drosophila melanogaster , Caenorhabditis elegans and humans, and 
peptides containing this motif altered calcineurin activity in vitro. 
Interestingly, the human CBP1 homolog DSCR1 is encoded by the Down's 
syndrome candidate region interval on chromosome 21, is highly expressed 
in the heart and central nervous system, and may play a role in 
calcineurin functions in heart development, neurite extension and memory. 
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The protein phosphatase calcineurin mediates many cellular responses to 
calcium signals. Using a genetic screen in yeast, we identified a new 
family of proteins conserved in fungi and animals that inhibit calcineurin 
function when overexpressed . Overexpress ion of the yeast protein Rcnlp or 
the human homologs DSCR1 or ZAKI-4 inhibited two independent functions of 
calcineurin in yeast: The activation of the transcription factor Tcnlp and 
the inhibition of the H(+)/Ca(2+) exchanger Vcxlp. Purified recombinant 
Rcnlp and DSCR1 bound calcineurin in vitro and inhibited its protein 

phosphatase activity. Signaling via calmodul in, calcineurin, and Tcnlp 

-rrrrdrrrrrrd — H^nl^ uApicboiuii, s ugge b L i ny that Rcnlp operates as an endogenous 
feedback inhibitor of calcineurin. Surprisingly, rcnl null mutants 
exhibited phenotypes similar to those of Rcnlp-overexpress ing cells. This 
effect may be due to lower expression of calcineurin in rcnl mutants 
during signaling conditions. Thus, Rcnlp levels may fine-tune calcineurin 
signaling in yeast. The structural and functional conservation between 
Rcnlp and DSCR1 suggests that the mammalian Rcnlp - related proteins, termed 
* * *calcipressins* * + , will modulate calcineurin signaling in humans and 
potentially contribute to disorders such as Down Syndrome. 
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